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INTENDED LEARNING OBJECTIVES (ILO) (©) 


By the end of this lecture the student will be able to: 


1 
2 
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sà 
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. Classify CNS stimulants 


. Identify pharmacokinetics and mechanism of 


action of CNS stimulants 


. Explain the adverse effects of different CNS 


stimulants 


. Relate the therapeutic uses of CNS stimulants 


to its clinical applications 


. Identify toxicity of methyl- xanthines and 


nicotine 
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Lecture Plan D 


1. Part 1 (5 min) Introduction 
2. Part 2 (35 min) Main lecture 
3. Part 3 (5 min) Summary 


4. Lecture Quiz (5 min) 
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This lecture includes: 


¢Methylxanthines 
e Nicotine 

e Cocaine 

e Amphetamine 

e Methylphenidate 


I-Methvixanthines 
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A-Types of 
.caMethylxanthines 


*Theobromine 
*Theophylline 


While Aminophylline is a 2:1 complex of 
theophylline and ethylenediamine which increases its 


solubility. 
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Pharmacokinetics: © 


e 1- Absorbed orally, rectally (Suppository) & parentally. 


e 2- Distributed allover the body. They pass B.B.B. & 


placental barriers. 


e 3- Metabolism in liver generally by the CYP1A2 pathway 


z Soluble Methyluric acid 
=» NOT contraindicated in gout 
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1- C.N.S. Stimulation in a descending manner 
(Specially Caffeine): 


*a- Cortef [] Mental activity, [] Aldtness, [] Acuity of 
sensations & Anti-fatigue. 


eb- Medull® R.C. (Analeptic) 


* Tolerance can rapidly develop to the stimulating properties 
of caffeine, and withdrawal consists of feelings of 
fatigue and sedation 


Neuroscience module 


2. Cardiovascular system: 


A high dose of caffeine has positive inotropic and 
chronotropic effects on the heart. Avoided in angina 


3. Diuretic action: 
-Extra-RenËl C.O.P. + Rendl V.D. | R.B.F. G.F.R. 


- Renal Na & H20 reabsorption from the 


4. Gastric mucosa: stimulate 


individuals with peptic ulcers should avoid foods and 
beverages containing methylxanthines. 


5- Respiration: 
a- Direct | CAMP) : Bronchodilatation specially Theophylline. 
b- C.N.S. Î R.C. specially Caffeine. 


Routes and Dosages 
°1-IV 
Loading dose over thirty minutes 
*2-Oral Gastritis (use after meals) 


°3-Rectal (suppository) Proctitis especially in 
children_ 


°4-IM - SC Very painful 


e. Theophylline ts not inhaled 


Mechanism of action 


l-Inhibition of several family of 
phosphodiesterases: 


that increase intracellular level of CAMP and 
CGMP Bronchodilation and 
decreased release of mediators from mast cells 


2- Inhibition of adenosine 
receptors: 


which explains many of cardiac effects and 
diuretic effect 


Relaxation Contraction 


Airway Smooth Muscle Cell 


https://encryptedtbn0.gstatic.com/i 
magesd 
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Therapeutic uses 


°A) Theophylline (Aminophylline): 


*1- Bronchial Asthma: 


Acute attacks: Aminophylline Slow I.V. 
- Status Asthmatics : Aminophylline I.V. infusion 
Prophylaxis: Theophylline S.R. 


°2- Chronic Obstructive Pulmonary Diseases (COPD) 
*3- Cardiac Asthma Left Ventricular failure = Pulmonary edema 
Why? 
Aminophylline slowly I.V.: 
a- +ve Inotropic 
b- Diuretic 
c- Bronchodilator 
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B) Caffeine 
1- With Ergotamine 
Cafergot in acute attack of Migraine 


headache. 
With Aspirin or paracetamol in simple 


headache. 


2- Poisoning by C.N.S. depressants e.g. 
Hypnotics. 


Natures /Fhs rm 
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Adverse effects 


A) Theophylline: 


Narrow range of therapeutic plasma concentration 10 - 20 ug /ml 


Rapid I.V. injection Velocity reaction: 


a- Heart: 
- Theophylline ] Tachycardia & Arrhythmi&AIAL 


1 Ethylene diamine |] Cardiac arrest. 


D 


b- B.P. Severe hypotension & syncope. 
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B) Caffiene: 
Wide safety margin 


C.N.S insomnia, anxiety, and agitation, finally convulsions. 
G.I.T. Hyperacidity and then emesis. 
The lethal dose is 10 g of caffeine , which induces cardiac 
arrhythmias. 


Death from caffeine is, therefore highly uncommon. 
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Q:The adverse effects of 
theophylline include: 


Il- Nicotine 
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A- Pharmacokinetics: 


1-Absorption :nicotine is highly lipid soluble 
e readily occurs via the oral mucosa, lungs, GI mucosi: 


and skin. 


* Nicotine crosses the placental membrane 


2-Clearance of nicotine involves 


metabolism in the Jung and the Byte and urinary excreti 
" cigarette smoking increases the rate o 


metabolism for a number of drugs 


( nicotine is hepatic microsomal inducer). 
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2. Actions: 
a.CNS: 


low doses of nicotine 
It improves attention and learning 


High doses of nicotine 
central respiratory paralysis and severe hyt 
Nicotine is also an appetite suppressant. 


b. Peripheral effects: 
peripheral effects of nicotine are complex. 
increases blood pressure and heart rate (+ 
+sympathetic ganglia ) 


increases motor activity ofthe-bowel (+ 


© ° 
diceria zarina nibbi a semana 


They are not used clinically except in © 
smoking cessation therapy) 


* The transdermal patch and chewing gum help smokers 
stop smoking. 


Transdermal System 


21mg delivered over 24 hours — 
/ STEP 

STOP SMOKING AID (OST ) 

wt Program N SA, 


44 


Withdrawal syndrome: 


e It is an addictive substance, and physical dependence develops 


rapidly and can be severe as irritability, anxiety, restlessness, 
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difficulty concentrating, headaches. and insomnia 


Q:what is the effect of nicotine 
on hepatic microsomal 
enzymes? 


IIl- cocaine 


* highly addictive drug. O 


e Cocaine is classified as a Schedule Il drug by the U.S. Drug 
Enforcement Agency. 


* The primary mechanism of action: 
blockade of reuptake of the monoamines (norepinephrine, serotonin, 
and dopamine) into the presynaptic terminals. 
This potentiates and prolongs the CNS and peripheral actions of 
these monoamines the brain’s pleasure system (limbic system) 
proguges tae intense euphoria that cocaine initially causes. 
Chronic intake of cocaine depletes dopamine, which triggers 
craving for cocaine that temporarily relieves severe 
depression. 
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IV- Amphetamine 
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For actions: see Autonomic nervous system 


Uses: for its CNS actions 

1- Psychic: 

- Delay mental and physical fatigue 

- Lighten sleep in N. enuresis.& narcolepsy 

- Calm Attention Deficit Hyperactivity Disorder : | 
children Sela 

2- Anorexigenic: in obesity. e 

3- Analeptic: ttt of morphine & barbiturate poiso 


tion Deficit Hyperactivity Disorder 
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Methylphenidate is available in extended-release oral 
formulations and as a transdermal patch for once-daily 
application. 


CONTROLLED DRUG 
POSSESSION WITHOUT AUTHORITY 
KEEP OUT OF REACH OF CHILDREN 


Ritalin” 10 
METHYLPHENIDATE 
HYDROCHLORIDE 10 mg 


100 tablets 
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Q: the therapeutic uses of Amphetamine 
include: 
1 - 


Important points: 

1- Theophylline is mainly a bronchodilator 
drug used in bronchial asthma treatment. 
2- Caffeine is mainly CNS stimulant used 
in headache and migraine treatment 

3- Nicotine is used in smoking cessation 
4- Amphetamine and Methylphenidate are 
used in ADHD 


Lecture Quiz  — O 


Question 1 

Which of the following CNS stimulants is found naturally ? 
A. Amphetamine. 

B. Clonidine. 

C. Modafinil. 

D. Caffeine. 

E. Atomoxetine. 


Correct answer = D. Caffeine is a naturally occurring substance 
found in cocoa, chocolate, and many forms of tea. Overuse of cola 
beverages and other caffeine-containing products may cause 
adverse effects, including anxiety and insomnia, and even increase 


the risk for seizures 
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Question 2 

JM is a 10-year-old child with ADHD. His symptoms are currently 
controlled with an oral psychostimulant. However, he and his family 
wish to avoid having to give a second dose of medication at school. 
They are looking for an alternative treatment option that could be 
implemented in the morning and last the entire day. Which 
treatment option would be best for JM’s needs? 


A. Mixed amphetamine salts in immediate-release oral tablet 
formulation. 

B. Methylphenidate in a transdermal delivery patch. 

C. Nicotine in a chewing gum formulation for buccal absorption. 

Do fyYietihyiphencdak MernmzipHiatietatteiasel pulls psychostimulant, and the 

transdermal (patch) formulation is designed for once-per-day use to 

avoid middle of the day dosing. Immediate-release formulations require 

dosing at least twice daily. Nicotine is not indicated for ADHD. 
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SUGGESTED TEXTBOOKS D 


l- Whalen, K., Finkel, R., & Panavelil, T. A. (2018) Lippincott's 
Illustrated Reviews: Pharmacology (7th edition. ). 
Philadelphia: Wolters Kluwer 


2- Katzung BG, Trevor AJ. (2018). Basic & Clinical 
Pharmacology (14° edition) New York: McGraw-Hill Medical. 
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Thank Yo 


